basal diet to give a 5 per cent concentration and fed to rats ad libitum. These were male and female weanling rats bred at Kabete. All animals had free access to water. The rats were divided into 6 groups of 20 rats. Group I was given the experimental diet for 28 days, Group II for 21 days, Group III for 14 days, Group IV for 7 days, Group V for 4 days and Group VI was fed the control diet. The rats were returned to the basal diet for observation. Necropsies were carried out on all animals which died naturally and on those killed 18 months after start of the experiment.
RESULTS
Seven rats died between 6 and 9 months after the start of the experiment, 4 from Group I and 3 from Group II. No tumours were found in any of these rats. A summary of the experiment in which development of tumours was observed is given in Table I . Sixty-one of the 100 rats fed the experimental diet had tumours in one or both kidneys and a total of 107 kidneys had tumorous growths. The majority of the 107 tumours could be classified; 40 were adenomas, 31 fibrosarcoma, 22 nephroblastomas and 7 carcinomas. The adenomas and fibrosarcomas were similar to those described by Mugera and Nderito (1968) in rats after chronic feeding of the Encephalarto8 hildebrandtii flour. The nephroblastomas had rows of epithelial cells surrounded by undifferentiated cells. In some areas of these tumours the epithelial cells were surrounded by smooth muscle cells and other areas resembled fibrosarcoma without epithelial cells. The nephrobastomas formed large masses ( Fig. 1 ) and could not be differentiated grossly from carcinomas (Fig. 4) .
Carcinomas were also large, usually affecting only one kidney. The tumour masses occupied much of the abdominal cavity and were usually adherent to the adjacent organs or implanted tumour masses were seen on the wall of the abdominal cavity or peritoneum (Fig. 4) . Histologically these tumours were composed of large pale-staining cells with large nuclei. The nuclei were vesicular and had marked concentration of the chromatin at the nuclear membrane. They had one or more large nucleoli. The cells were arranged in solid masses or cords and there were no tubular formations.
Neoplasms of the liver were found in 8 rats onlv, 6 were cystadenomas, 3 bile duct adenomas and 2 hepatomas. Hyperplastic changes in the mucosa of the urinary bladder and pelvis of the kidney were noted in 12 rats ranging from focal epithelial thickening to papillary structures.
DISCUSSION
Seven days was the shortest period of feeding Encephalartos hildebrandtii flour to rats to induce kidney tumours. The production of large numbers of renal tumours and the correspondingly low incidence of hepatic neoplasms in rats after short exposure to Encephalartos hildebrandtii flour closely resemble the observations made by Laqueur (1964) with Cycas circinalis meal and cycasin and by Magee and Barnes (1962) with nitrosamines. These findings suggest that the carcinogenic factor in Encephalartos hildebrandtii may be cycasin.
SUMMARY
Tumours of the kidney developed in rats after short exposure to Encephalartos hildebrandtii. The tumours resembled those seen in rats after chronic feeding of the same flour, with the exception of nephroblastoma which was noted with short exposure but not with chronic feeding. The shortest period of exposure capable of inducing kidney tumours was 7 days. 
